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BELLCOMM. INC. 

SUBJECT: S- IVB Q u a r t e r l y  Repor t  
Case 320 

DATE: O c t o b e r  2 7 ,  1 9 6 7  

FROM: W .  0 .  Campbell 

ABSTRACT 

The S - I V E  Q u a r t e r l y  P r o g r e s s  Repor t  of September  1 2 ,  
1967, c o v e r e d  t h e  f o l l o w i n g  p o i n t s :  

A l l  j o i n t s  now have  a f a c t o r  o f  s a f e t y  o f  1.1 or 
g r e a t e r  f o r  S--IC e n g i n e - o u t  l o a d s ;  t h e  o n l y  ha rdware  change  
was a n  i n c r e a s e  i n  b o l t  d i a m e t e r .  

A 1 / 1 0  s c a l e  t e s t  of  t h e  e f f e c t  of t h e  02/H2 b u r n e r  
e x h a u s t  impingement on t h e  5-2 e n g i n e  h a s  b e e n  c o n d u c t e d ;  
r e s u l t s  i n d i c a t e  t h a t  t h e r e  a re  no d e s i g n  p r o b l e m s .  

A r e s t a r t a b l e  02/H2 b u r n e r  h a s  b e e n  d e v e l o p e d .  

The o r b i t a l  s a f i n g  k i t  w i l l  b e  i n s t a l l e d  on SA-205 
t o  make i t  s a f e  f o r  rendezvous  maneuvers  i n  t h e  immedia te  
v i c i n i t y .  

A t e s t  program h a s  b e e n  d e f i n e d  t o  d e t e r m i n e  t h e  90 
day r e - c y c l e  c a p a b i l i t i e s  o f  t h e  A u x i l i a r y  P r o p u l s i o n  System. 

T e s t s  a r e  p roposed  t o  mount t h e  LH2 d e p l e t i o n  s e n s o r  
i n  v a r i o u s  l o c a t i o n s  and  c o n f i g u r a t i o n s  t o  d e t e r m i n e  t h e  e f f e c t  
o f  f a s t  f i l l  on t h e i r  e r r a t i c  b e h a v i o r .  

The O r b i t a l  Work Shop mock-up i s  b e i n g  m o d i f i e d ;  t h e  
m a j o r  change i s  t h e  d u a l  f l o o r  c o n f i g u r a t i o n  i n v o l v i n g  r e - a m a n g e -  
ment o f  crew q u a r t e r s .  
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SUBJECT: S - I V B  Q u a r t e r l y  Repor t  
Case 320 

DATE: O c t o b e r  27 ,  1967 

FROM: w. 0. C a m p b e l l  

MEMORANDUM FOR FILE 

The  S - I V B  Q u a r t e r l y  r e v i e w  m e e t i n g ,  s c h e d u l e d  f o r  
September  1 2 ,  was c a n c e l l e d .  However, t h e  q u a r t e r l y  r e p o r t  
p repared  by  Douglas  A i r c r a f t  Company was s e n t  t o  a l l  a u t h o r i z e d  
a t t e n d e e s .  The  f o l l o w i n g  n o t e s  r e p r e s e n t  a summary of t h e  
r e p o r t .  

E N G I N E - O U T  LOADS 

P a n e l  t e s t s  have  been  c o n d u c t e d  t o  d e t e r m i n e  t h e  
c a p a b i l i t y  o f  t h e  S - I V B  j o i n t s  to w i t h s t a n d  t h e  S-IC e n g i n e -  
o u t  l o a d s .  P r i o r  t o  t h e  t e s t s ,  t h e  b o l t  a t  t he  i n t e r f a c e  
be tween  t h e  S--IVE i n t e r s t a g e  and  t h e  S-I1 f o r w a r d  s k i r t  was 
i n c r e a s e d  from 5/16 t o  3/8 i n c h  d i a m e t e r .  R e s u l t s  show t h a t  
a l l  t h e  j o i n t s  now have  a f a c t o r  of  s a fe ty  o f  1.1 or g r e a t e r  
d u r i n g  t h e  m a l f u n c t i o n  c o n d i t i o n  o f  S-IC e n g i n e - o u t  l o a d s .  

EXHAUST IMPINGEMENT TEST 

A 1 / 1 0  s c a l e  t e s t  h a s  b e e n  conduc ted  to examine t h e  
e f f e c t  o f  impingement o f  t h e  0 / H  b u r n e r  e x h a u s t  plume on  t h e  

5-2 e n g i n e  n o z z l e .  The t e s t  s e t - u p  i n c l u d e d  an  e l e c t r o n  beam 
gun which caused  a G N 2  j e t  t o  f l u o r e s c e .  
was w i t h i n  t h e  e x p e c t e d  l i m i t s ,  and  t h e  data  f o l l o w e d  t h e  
a n a l y t i c a l  p r e d i c t i o n s .  No d e s i g n  p rob lems  f o r  t h e  v e h i c l e  
a r e  p r e d i c t e d .  

2 2  

T e s t  d a t a  a c c u r a c y  

RESTARTABLE O,/H, BURNER 

A t o t a l  o f  lo5 t e s t s  has b e e n  comple ted  on t h e  ad-  
vanced  r e s t a r t a b l e  0 /E b u r n e r  ( u s e d  f o r  h e l i u m  h e a t i n g ) .  
These  t e s t s  have  r e s u l t e d  i n  t h e  development  o f  a n o n - d e t e r i o r a -  
t i n g  i g n i t i o n  sys t em.  The  b u r n e r  can  b e  r e s t a r t e d  i m m e d i a t e l y  
a f t e r  i t  has b e e n  s h u t  down. It w i l l  b e  r e t r o f i t t e d  to t h e  
SA-503 v e h i c l e  a f t e r  s t a t i c  f i r i n g  t e s t s  of  t h e  SA-506 v e h i c l e .  

2 2  
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ORBITAL SAFING 

The SA-205 o r b i t a l  s a f i n g  k i t  makes t h e  s t a g e  sa fe  
f o r  r e n d e z v o u s  maneuvers i n  t h e  immediate  v i c i n i t y .  The k i t  
c o n t a i n s  p r o v i s i o n s  f o r  n o n - p r o p u l s i v e  v e n t i n g  o f  LH2 and  L O X .  

It a l s o  p r o v i d e s  f o r  dumping o f  v a r i o u s  p r e s s u r a n t  b o t t l e s .  
I n s t a l l a t i o n  i s  s c h e d u l e d  t o  b e g i n  i n  December. 

A U X I L I A R Y  PROPULSION SYSTEM 

A t e s t  program i s  b e i n g  d e f i n e d  t o  d e t e r m i n e  t h e  9 0  
day r e c y c l e  c a p a b i l i t i e s  of t h e  A u x i l i a r y  P r o p u l s i o n  Sys tem.  
The o b j e c t i v e s  i n c l u d e  1) a 90  d a y  p r o p e l l a n t  e x p o s u r e  w i t h  
b u r p  f i r i n g s  a t  v a r i o u s  i n t e r v a l s  f rom 4 t h r o u g h  9 0  d a y s ,  
2 )  dynamic v i b r a t i o n  l o a d s  w i t h  l i v e  p r o p e l l a n t s ,  and 3 )  
f i r i n g  o f  e n g i n e s  e q u i v a l e n t  t o  a nomina l  l u n a r  m i s s i o n  d u t y  
c y c l e .  The r e s u l t i n g  da t a  w i l l  b e  a n a l y z e d  f o r  conformance  
t o  d e s i g n  r e q u i r e m e n t s  and o p e r a t i o n a l  c a p a b i l i t i e s .  The 
s y s t e m  w i l l  be  d i s a s s e m b l e d  t o  d e t e c t  c o r r o s i o n  p r o b l e m s .  

LH2 DEPLETION SENSORS 

The c o n t i n u i n g  conce rn  a b o u t  t h e  e r r a t i c  b e h a v i o r  o f  
t h e  LH2 d e p l e t i o n  s e n s o r s  h a s  l e d  t o  a p r o p o s e d  s e r i e s  o f  t e s t s .  
The pu rpose  i s  t o  v e r i f y  t h a t  s e n s o r  d r o p o u t s  a re  t h e  r e s u l t  o f  
p h y s i c a l  l o c a t i o n  a n d  LH2 f low p a t t e r n  d u r i n g  t h e  f a s t  f i l l  

o p e r a t i o n .  The sensors w i l l  b e  mounted i n  v a r i o u s  c o n f i g u r a t i o n s  
t o  show t h e  e f f e c t  o f  l o c a t i o n  and  s h i e l d i n g .  A l o g i c  t a b l e  
h a s  b e e n  p r e p a r e d  t o  show t h e  r e l a t i o n s h i p  o f  t h e  v a r i o u s  r e s u l t s .  

ORBITAL WORKSHOP 

S t a g e s  2 1 1  and 212 w i l l  b e  s t o r e d  a t  H u n t i n g t o n  Beach.  
T h i s  w i l l  f a c i l i t a t e  making some O r b i t a l  Work Shop (OWS) 
m o d i f i c a t i o n s .  

The OWS mock-up was r e c e i v e d  a t  H u n t i n g t o n  Beach f rom 
MSYC f c r  u p d a t i n g .  The major  change  i s  a new d u a l  f l o o r  con- 
f i g u r a t i o n  which i n v o l v e s  a r e - a r r a n g e m e n t  o f  crew q u a r t e r s .  
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